In Taiwan, rheumatic fever (RF) and rheumatic heart disease (RHD) remain widespread and constituting a health problem. The long-term prevention of streptococcal infections among rheumatic children has also failed to prevail, and yet has seldom been emphasized. Therefore, recurrence of RF remained prevalent.
accepted inciting agent of RF. Recurrences of RF may thus be prevented, and the progression of the heart disease curved, making the clinical cure of RHD a likelihood of high probability.1)-6)
The long-term prevention of RF recurrence in Taiwan has, however, seldom been emphasized and remains not prevailing. The seriousness of the problem is such that, of the 20 students with RHD detected in our field surveys only one was found receiving the long term chemoprophylaxis against streptococcal infection.8),9) Therefore many RF recurrences have been kept occurring. Of the 98 cases of RF and RHD who recently came under our observation, 45 (45.9%) had two or more attacks of RF. Our island-wide statistics of the past 9 years showed that deaths due to RF and RHD occurred each year in 7.6 persons per 100,000 population. 7) For an appraisal of the difficulties in the administration of the long-term prophylactic medication, we started a prospective study on 130 children with RF and RHD in 1967. The present communication is to report the results of this study with special reference to their compliance with the prophylactic program. Discussions concerning the sociomedical risk factors associated with increased risk of non-compliance and recurrence of RF are also made.
MATERIAL AND METHODS
One hundred and thirty consecutive cases of RF and RHD admitted to the Department of Pediatrics, National Taiwan University Hospital during were enrolled into the present study. Explanations concerning the disease, its medication program and the importance of abiding by the long term prevention of streptococcal infection were given by one of the authors to every patient and his parents while they were in the hospital. The program was started following eradication of the group A streptococcus. After the discharge from the hospital all patients were followed regularly by one of the authors at the Cardiac Clinic of the National Taiwan University Hospital. Administration of monthly intramuscular injections of 1.2 million units of a long-acting penicillin compound, benzathine penicillin (N, N' dibenzylethylenediamine dipenicillin G) was adopted as the standard prophylactic medication program. One or several vials of benzathine penicillin were prescribed to the patient at each visit. The number of penicillin vials prescribed was the number of months during the follow-up interval. The actual number of penicillin injections given during the interval was checked and confirmed by which the compliance to the program was classified into 3 categories: those who missed less than one injection each year were classified as "stay -in"; those who missed 2 to 3 injections a year as "stay-in non-compliant"; and those who missed more than 4 injections a year as "drop-out". The penicillin injection was mostly done at the Cardiac Clinic, and was, in some cases, done at the local hospital or the doctor's office available to the patients. In only 1 case who was unable to get the injection done, by any means, oral penicillin, 200,000 units twice daily was prescribed. For those who became allergic to peni-cillin, sulfisomezole was prescribed, 0.25Gm or 0.5Gm daily for those weighing under or over 30Kg, respectively. To those who were non-compliant, a letter was sent once a year expressing our concern and reminding them to return to the Clinic. Those who returned after missing one or more penicillin injections were interviewed by one (HCL) of the authors, and the reasons for the non-compliance were studied by careful inquiries.
RESULTS
One hundred and five children with RF and RHD were followed for more than 1 year to 6 years with an average of 4.4 years ( Table I) . One hundred and two cases stayed in the long-term benzathine penicillin medication for 6 months to 6 years, of whom 10 were switched later to daily sulfa drugs because of penicillin allergy in 7, and some other reasons in 3. A total of 4,056 benzathine penicillin injections were received by the 102 cases. In 1 case oral penicillin was given for 6 years. In 12 cases sulfa drugs were given for 6 months to 5 years.
The compliance with the long-term prophylactic program has varied (Table II) : 51 cases stayed well in the program; 22 stayed in the program but were not compliant; 15 stayed in the program for more than 1 year, and then dropped out, but re-entered in the program because of RF recurrence or some other reasons; 7 dropped out soon after discharge from the hospital and never returned. Average duration of follow-up in each case: 4.4 years. * 10 cases had received benzathine penicillin before sulfa drugs were started . During the follow-up period of 462 patient-years, 21 RF recurrences occurred in 19 cases (Table III) . The long-term medication failed to prevent recurrences of RF in 3 out of 51 cases who had stayed well in the program. The overall recurrence rate among the 105 patients during the period of observation was 20.1%. The recurrence rate in each compliance group has varied: lowest rate (5.9%) was observed in the "stay-in" group; highest rate (80.0%) in the "re-enter" group, in which recurrence was the main reason for re-entering. Of the 32 cases who had once dropped out 12 cases (37.5%) developed 14 recurrences. The recurrence rate seen among the "drop -out" group could be falsely low because of incomplete observations inherent in this group. Our study clearly demonstrated that the recurrence rate significantly reduced by the long-term medication (p<0.001).
The major reasons leading to interruption or discontinuation of the longterm penicillin prophylactic medication are listed in Table IV . The medication was discontinued in 17 cases because the penicillin injection was refused or not recommended by the local practitioner for fear of penicillin anaphylaxis. It was even discouraged by doctors in 2 cases. The pain caused by injection Of the 98 cases, 13 had developed 2 or more recurrences since their first attack of RF; 32 once, and 53 none (Table V) . There was no significant relationship between the frequency of RF recurrence and the subsequent status of compliance. The relation between the compliance and the functional capacity of the patients was studied (Table VI) . The compliance was, however, not significantly related with the extent of the functional capacity graded by doctors. The compliance was more correlated to the extent of the severity of the illness graded according to the descriptions by the parents (Table VII) . The compliance was better, though statistically not significant, in those who were thought by parents to be more incapacitated. 
DISCUSSION
It was disclosed by our recent survey that RHD continued to be a major heart disease among the young in Taiwan, occurring in 1.3 per 1,000 schoolchildren.8) Rheumatic patients are subject to repeated attacks of acute RF unless some preventive measures are undertaken. Major gains in the management of these patients with RF and RHD may come through early institution of anti-rheumatic treatment and long-term prevention of streptococcal infection.1)-6) About 70% of the patients with acute rheumatic heart disease may thus heal and become free of cardiac murmurs.15) This preventive therapy should be continued for many years even indefinitely as dictated by the clinical status.4),6),10) Universal agreement is, however, lacking as for the recommended lengths of prophylactic medication.11) Our present day policy is as follows: for those with persistent RHD, the medication is to be continued throughout their lives; for those with clinically healed rheumatic carditis the medication is to be maintained for 5 years or longer following disappearance of the murmur; for those without rheumatic carditis it is to be continued for 5 years after the latest attack of RF, or until 18 years of age.
Monthly intramuscular injections of benzathine penicillin, or daily administration of oral penicillin or sulfa drugs are the recommended medication programs.4),6),10) Though prophylaxis failure may rarely occur among the compliers under any of the above medication, the efficacy of the preventive medication is apparent and rewarding.6),15) The present study showed that RF recurred in only 3 (5.9%) out of 51 cases who maintained regular prophylaxis. Okuni6) and Tompkins et al15) reported one prophylaxis failure each among their series of 83 and 115 cases who had maintained satisfactory prophylaxis. The RF recurrence is much more common among the noncompliers. Of the 32 cases of the present series who had once dropped out from the prophylactic medication, 12 cases (37.5%) developed RF recurrences. Okuni6) observed a recurrence rate of 55.8% among 85 cases receiving no prophylaxis.
The effects of long-term prophylaxis are thus quite significant by which cardiac damage or even the fatality may be prevented and the heart disease may regress or even heal.
Determination of the compliance status in a given patient receiving penicillin or sulfa drugs used to be not quite reliable. A mail-in technique for detecting penicillin in urine adopted by Markowitz et al13) has proved useful. In the present study the actual number of benzathine penicillin injections given during the interval of clinic visits was checked and used for determination of the compliance status. The number of injections given was confirmed in the light of records signed by the medical personnel.
In the practical application of the long-term prophylactic medication, one is very often bewildered by the lack of "good fidelity" or the high rate of non-compliance.6),12),16),17) The factors associated with the quality of cooperation and increased risk of non-compliance are multiple and complex.
In a study of 111 Negro patients in Baltimore, USA, Gordis et al12) found that only 36% of the 111 patients were compliers receiving daily oral penicillin tablets, while 32% non-compliers and the rest intermediates. Among 228 cases of rheumatic individuals studied by Okuni,6) 83 (36.4%) were staying with satisfactory prophylaxis, 60 (26.3%) staying but not compliant and 85 (37.3%) receiving no prophylaxis. Excellent compliance was, however, attained by the special interest and persistence of Tompkins et al15) in a study at Cleveland, in which over 90% of 115 patients stayed in receiving benzathine penicillin intramuscularly every 28 days. In the present study, 48.6% of 105 patients stayed well in the program, 21.0% stayed in but were not compliant, 30.5% dropped out. Despite the efforts we made, the compliance observed in this study is far from being satisfactory. The reasons leading to non-compliance vary with times and countries. The risk factors found by Gordis et al12) to be related to non-compliance are: 1) female, 2) adolescence, 3) large sibship, 4) not hospitalized for the acute attack, 5) no restriction of activity, and 6) not accompanied by parents at clinic visits. The risk factors observed by Okuni6) in Japan are: 1) no recommendation by family doctors, 2) poor family finance, and 3) trouble at visiting hospitals. A special risk factor, undue or too much demanding at schools, was observed to be associated with non-compliance in 23 (21%) of 112 patients of the present study. Tightscheduled curriculums and lack of sanctions from their teachers constitute the problem. Lack of cooperation or active participation of the general practitioners is, likewise as in Japan, another big risk factor in our area. The undue phobia of penicillin anaphylaxis among practitioners is also an important risk factor we found to be associated with non-compliance. This potential hazard of penicillin injection has not been common and usually can be handled with easy. Among the 4,056 benzathine penicillin injections administered in the present study, allergic reaction occurred in only 7 cases: 1 of delayed type; 4 serum sickness type; and 2 anaphylaxis type.
Apparent recovery from their sufferings, resumption of the normal activities, and/or well being sensations were the reasons of non-compliance in 25 cases of our patients.
It is usually not difficult to convince those who are incapacitated or symptomatic to comply with the long-term medication. Contrarily , asymptomatic patients usually stay poorly in the continuous medication unless the rationale of the program is well understood.14) The study of Gordis et al12) is in agreement with this generalization. They observed no non-compliance in patients whose activities were restricted. The observation in the present study was, however, not exactly the case. The compliance was more related to the extent of incapacitation as graded by the parents rather than to that of disability as judged by the doctor. This fact implicates that the parental understanding and their anxiety about the disease bear a key role in the quality of compliance with the long-term prophylactic medication.
It was against our expectation that the compliance was not related with the frequency of the past RF recurrences. We have encountered 4 children re-entering the clinic, again and again, for lengthy and painful treatment of RF recurrences. It is likely that some other important factors might have existed outweighing the hardship and anxiety experienced by them at each time of RF recurrences. Risk factors to non-compliance could be quite complex and vary with each patient. Other factors such as lengthy waiting time, costly expenses and regulations of difficult access at the hospital might have been also responsible for the non-compliance. This study implicates that our present day medical care delivery system is, in a sense, beyond the reach of these patients. It is urged that a more comprehensive medical care system should be established and be made available to these patients who are underprivileged and having a constellation of risk factors to non-compliance. Our study indicated that this important preventive program could not be done well just only by the hospital staff. Doctors, health workers, school teachers, and social workers as well should be made aware of the problems, and join and participate in the program, through which a great many schoolchildren with RF and RHD will be protected from having RF recurrences and will, in a high probability, become free of heart disease, or be exempted from undergoing the open heart replacement of their diseased cardiac valves.
